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INRUSH CURRENT SUPPRESSOR CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is the U.S. national stage application of
International Patent Application No. PCT/KR2012/009869,
filed Nov. 21, 2012, which claims priority to Korean Appli-
cation No. 10-2011-0140580, filed Dec. 22, 2011, the disclo-
sures of each of which are incorporated herein by reference in
their entirety.

TECHNICAL FIELD

The disclosure relates to an inrush current suppressor cir-
cuit. More particularly, the disclosure relates to an inrush
current suppressor circuit capable of suppressing inrush cur-
rent at both of a stand-by mode and a start-up mode while
reducing the number of diodes and resistors for suppressing
the inrush current in a power supply circuit that can supply
stand-by voltage from AC voltage.

BACKGROUND ART

An inrush current phenomenon refers to a phenomenon in
which current higher than normal current flows at the moment
in which power is applied. For example, the higher current
may be current several times to several ten times greater than
the normal current.

FIG. 1 is a circuit diagram showing an inrush current sup-
pressor circuit according to the related art. Referring to FIG.
1, in order to use low stand-by power, AC voltage V. is
blocked from being applied to aresistor R . , by using a switch
SW1, thereby removing power consumption in the resistor
R . Inaddition, for the purpose of power supply for stand-by
voltage Vg5, a diode Dy, an inrush current suppressing
resistor R g, and a smoothing capacitor C,, ¢,-are addition-
ally used. -

In addition, a diode D,,,,,,;, by-passes the inrush current of
a typical boost converter so that the inrush current is pre-
vented from flowing through an inductor L., and a diode D,
and suppresses the intensity of the inrush current applied to a
resistor R, ..,,. However, current inevitably flows through
theresistorR,,,,,..;,; even when the circuit of FIG. 1 is operated
at a start-up mode, so that the power loss occurs at the resistor
R;,,usn15 thereby not only exerting an undesirable influence
on the whole power efficiency of the circuit, but also greatly
heating parts.

FIG. 2 is a circuit diagram showing the current flow at the
stand-by mode of the inrush current suppressor circuit
according to the related art. Referring to FIG. 2, if the AC
voltage V .~ is applied at the stand-by mode, only when live
potential is higher than neutral potential, current may be
applied to a stand-by capacitor C,,, ., through astand-by diode
D.,, and a stand-by resistor R,,. If the voltage is returned to
the neutral potential through a rectifying part BD1 and the
inrush current suppressing resistor R, ..., 1, the circuit may be
operated as a half-wave rectifier circuit in which the stand-by
capacitor is charged. Due to the power charged in the above
manner, stand-by voltage Vg5, may be generated from a
stand-by power supply part STBY. In this case, since zero
voltage is applied to the resistor R ,, power consumption by
the resistor R _, is not caused.

FIG. 3 is a circuit diagram showing the current flow of the
inrush current suppressor circuit according to the related art
when the power is started up. As shown in FIG. 3, the switch
SW1 is turned on in order to change the whole circuit from the
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stand-by mode to the normal mode. The AC voltage V - is
applied upon the conduction of the switch SW1, so that cur-
rent is applied to a start-up capacitor C, having the initial
voltage of OV. Thereafter, if a main switch M1 is turned on, a
start-up power supply part MULTI is operated, so that an
output voltage V_,,, required in the system may be generated.
In this case, as current flows through the inrush current sup-
pressing resistor R undesirable power consumption
may be caused.

In other words, since the inrush current suppressing diode
and the inrush current suppressing resistor are provided for
each ofthe stand-by mode and the start-up mode, the number
of parts may be increased, and the power consumption by the
inrush current suppressing resistor may serve as a problem.

inrushls

DISCLOSURE OF INVENTION

Technical Problem

The disclosure provides an inrush current suppressor cir-
cuit capable of reducing the number of parts without power
loss when comparing with a conventional circuit.

Solution to Problem

According to the embodiment, there is provided an inrush
current suppressor circuit of a power supply circuit which
supplies a stand-by voltage from an AC voltage. The inrush
current suppressor circuit includes a switch to change a power
supply mode to a stand-by mode when the switch is turned
off, a stand-by power supply part to generate the stand-by
voltage from the AC voltage, an inrush current suppressing
diode connected to the stand-by power supply part in series
when the switch is turned off, an inrush current suppressing
resistor connected to the inrush current suppressing diode in
series, and a common capacitor connected to the stand-by
power supply part such that voltage is applied to the common
capacitor at the stand-by mode.

Advantageous Effects of Invention

As described above, the disclosure can provide the inrush
current suppressor circuit capable of reducing the manufac-
turing cost and improving the power efficiency as the number
of' the parts is reduced.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a circuit diagram showing an inrush current sup-
pressor circuit according to the related art;

FIG. 2 is a circuit diagram showing the current flow at a
stand-by mode of the inrush current suppressor circuit
according to the related art;

FIG. 3 is a circuit diagram showing the current flow of the
inrush current suppressor circuit according to the related art
when power is started up;

FIG. 4 is a circuit diagram showing an inrush current sup-
pressor circuit according to one embodiment;

FIG. 5 is a circuit diagram showing the current flow of the
inrush current suppressor circuit according to one embodi-
ment at a stand-by mode; and

FIG. 6 is a circuit diagram showing the current flow of the
inrush current suppressor circuit according to one embodi-
ment at a start-up mode.
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BEST MODE FOR CARRYING OUT THE
INVENTION

Hereinafter, the embodiment will be described with refer-
ence to accompanying drawings.

FIG. 4 is a circuit diagram showing an inrush current sup-
pressor circuit 10 according to one embodiment.

Referring to FIG. 4, the inrush current suppressor circuit 10
according to one embodiment may serve as an inrush current
suppressor circuit of a power supply circuit capable of sup-
plying stand-by voltage Vg5, from AC voltage V.. The
inrush current suppressor circuit 10 includes a switch SW, to
change a power supply mode to a stand-by mode in an oft-
operation, a stand-by power supply part 17 to generate the
stand-by voltage V ¢, from the AC voltage V., an inrush
current suppressing diode 11 connected to the stand-by power
supply part 17 when the switch SW1 is turned off, an inrush
current suppressing resistor 13 connected to the inrush cur-
rent suppressing diode 11 in series, and a common capacitor
15 connected to the stand-by power supply part 17 so that the
common capacitor 15 receives voltage and is charged with the
voltage at the stand-by mode.

As shown in FIG. 4, different from an inrush current sup-
pressor circuit according to the related art, the inrush current
suppressor circuit 10 according to one embodiment includes
only the inrush current suppressing resistor 13 and the inrush
current suppressing diode 11 connected to the stand-by power
supply part 17. In other words, similarly to the inrush current
suppressor circuit according to the related art, the inrush
current suppressor circuit 10 according to one embodiment
can suppress inrush current without a diode D, a resistor
R,,;, and a stand-by capacitor C,,, ,. In addition, according to
the embodiment, the manufacturing cost can be reduced by
removing devices mounted according to the related art, and
undesirable power loss caused at the conventional resistor
R,,usn1 €an be removed. In addition, only one capacitor is
provided for the stand-by power supply part 17 and a start-up
power supply part MULTI by integrating conventional
capacitors connected to the stand-by power supply part 17
and the start-up power supply part MULT], respectively, into
the common capacitor C, while both of the stand-by mode
and the start-up mode can be operated. The details of the
stand-by mode and the start-up mode will be described below.

FIG. 5 is a circuit diagram showing the current flow of the
inrush current suppressor circuit according to one embodi-
ment at the stand-by mode. If the AC voltage V - is applied,
as the switch SW1 is turned off, current from the AC voltage
Vo flows through the inrush current suppressing diode 11
and the inrush current suppressing resistor 13.

The switch SW1 allows the current to be applied to the
common capacitor C, through the inrush current suppressing
diode D,,,,, and the inrush current suppressing resistor
R,,,,..s, 1 the live potential is higher than the neutral potential.
Accordingly, the inrush current suppressor circuit 10 may be
operated as a half-wave rectifying circuit in which energy is
charged in the common capacitor C,. In addition, since cur-
rent does not flow through a resistor R, , due to the turn-off of
the switch SW1, the power consumption is not caused by the
resistor R, ,. The stand-by power supply part 17 may generate
the stand-by voltage V¢, 5, due to the energy charged in the
common capacitor C,. In other words, the inrush current
suppressor circuit 10 according to one embodiment may be
operated in such a manner that the current from the AC
voltage V. passes through the inrush current suppressing
diode D,,,,., and the inrush current suppressing resist
or R, and the common capacitor C, is charged by the
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FIG. 6 is a circuit diagram showing the current flow of the
inrush current suppressor circuit according to one embodi-
ment at the start-up mode. As shown in FIG. 6, if the switch
SWI1 is conducted, the current from the AC voltage V ;- may
flow through a start-up inductor L,, and a start-up diode D,
without flowing the inrush current suppressing diode D,,,,,,.;,
and the inrush current suppressing resistor R,, . . In addi-
tion, the current may be applied to both of the stand-by power
supply part 17 and the start-up power supply part MULTI
sharing the common capacitor C, together. Meanwhile, the
start-up power supply part MULTI is operated by a main
switch M1, and the main switch M1 is operated only when the
common capacitor C, connected to the main switch M1 has
the voltage equal to or greater than predetermined voltage.
Since the common capacitor C, is previously charged at the
stand-by mode as described above, the main switch M1 may
be instantly operated. In this case, since the inrush current
suppressing resistor R,,,,,..,, 13 is not on a current loop, the
additional power loss can be removed from the inrush current
suppressor circuit 10 according to one embodiment, and the
heat emitted from the circuit can be reduced.

In other words, even through the inrush current suppress-
ing resistor R, , is not provided on the current loop at the
start-up mode, the inrush current can be suppressed at the
start-up mode by allowing the common capacitor C, to be
shared between the start-up power supply part MULTI and the
stand-by power supply part 17.

In addition, since it is unnecessary to arrange an additional
resistor on a current loop at the start-up mode, the number of
parts can be reduced, but also the power consumption can be
reduced by the resistor.

As described above, the inrush current suppressor circuit
according to one embodiment has been described. The cir-
cuits shown in accompanying drawings are provided only for
the illustrative purpose of a power supply circuit to which the
inrush current suppressor circuit according to one embodi-
ment is applied. The disclosure is applicable to various cir-
cuits including the subject matter claimed in the appended
claims.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

The invention claimed is:

1. An inrush current suppressor circuit of a power supply
circuit that supplies a stand-by voltage from an AC voltage,
the inrush current suppressor circuit comprising:

a switch to change a power supply mode to a stand-by

mode when the switch is turned off;

a stand-by power supply part generating the stand-by volt-
age from the AC voltage;

an inrush current suppressing diode connected to the stand-
by power supply part in series when the switch is turned
off;,

a common capacitor connected to the stand-by power sup-
ply part such that a charging voltage is applied to the
common capacitor at the stand-by mode;

an inrush current suppressing resistor connected in series
with the inrush current suppressing diode and the com-
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mon capacitor, wherein two terminals of the inrush cur-
rent suppressing resistor are connected with the inrush
current suppressing diode and the common capacitor,
respectively; and

a start-up power supply part connected to the common

capacitor,
wherein the start-up power supply part and the stand-by
power supply part share the common capacitor, and

wherein a main switch for operating the start-up power
supply part is turned on by a charged voltage of the
common capacitor.

2. The inrush current suppressor circuit of claim 1, wherein
a current from the AC voltage passes through the inrush
current suppressing resistor and the inrush current suppress-
ing diode, and the common capacitor is charged with the
current from the AC voltage at the stand-by mode.

3. The inrush current suppressor circuit of claim 1, wherein
the power supply circuit is operated at a start-up mode when
the switch is turned on, and wherein the switch is turned on at
the start-up mode, and an inrush current is suppressed by the
common capacitor.

4. A power supply apparatus comprising:

an input part to rectify an AC voltage applied thereto;

a main power supply part to receive an input voltage from

the input part to generate a main voltage;

a stand-by power supply part to receive the input voltage

from the input part to generate a stand-by voltage; and

a current suppressing part to suppress an inrush current

applied to the stand-by power supply part;

wherein the current suppressing part comprises an inrush

current suppressing resistor connected in series with an
inrush current suppressing diode and a common capaci-
tor, and
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wherein two terminals of the inrush current suppressing
resistor are connected with the inrush current suppress-
ing diode and the common capacitor, respectively;
wherein the current suppressing part includes:

a switch to change a power supply mode to a stand-by

mode when the switch is turned off;

the inrush current suppressing diode connected to the

stand-by power supply part in series when the switch is
turned off; and

the common capacitor connected to the stand-by power

supply part such that a charging voltage is applied to the
common capacitor at the stand-by mode;

wherein the main power supply part is connected to the

common capacitor,

wherein the main power supply part and the stand-by

power supply part share the common capacitor together,
and

wherein a main switch to operate the main power supply

part is turned on by a charged voltage of the common
capacitor.

5. The power supply apparatus of claim 4, wherein a cur-
rent from the AC voltage passes through the inrush current
suppressing resistor and the inrush current suppressing diode,
and the common capacitor is charged with the current from
the AC voltage at the stand-by mode in which the switch is
turned off.

6. The power supply apparatus of claim 4, wherein the
power supply apparatus is operated at a start-up mode when
the switch is turned on, and wherein the switch is turned on at
the start-up mode, and the inrush current is suppressed by the
common capacitor.



